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What is claimed is: 
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An isolated polynucleotide that encodes (1) a first polypeptide of at least 361 
amino acids, and having a sequence identity of at least 75% based on the Clustal method of 
alignmenttwhen compared to a second polypeptide having all amino acid sequence of SEQ 
ID NO:2, or (2) a third polypeptide of at least 114 amino acids and having a sequence 
identity of at least 75% identity based on the Clustal method of alignment when compared to 
a fourth polypeptide selected from the group consisting of SEQ ID NOs:4 and 6. 

2. K polynucleotide sequence of Claim 1 5 wherein the sequence identity is at least 



80%. 



90%. 



^polynucleotide sequence of Claim 1 , wherein the sequence identity is at least 



4. 



The polynucleotideofClairnJ^wherein the first polypeptide has an amino acid 
sequence if SEQTD N0;2 ant^Tselected fk^the -third polypeptidj^rouiLconsisting of 

SEQ ID NOs:4 and 6. ^ J 

^plynucJeoticU^ of Claim 1, wherein the polynucleotide Comprises a 
ice seiec 



5. The poly nuc 
nucleotide sequence selected 



6. The pc^ynucleotide 
desaturase and the third pol 
An isola^ 

t/ie ^mplemer 
: lucleotides, an 



7. 



(a) 



the group consisting of SEQ ID NOs:l, 3, and 5. 
laim 1, wherein the first polypeptide is a A 4 -16:0-ACP 
is an acyl carrier protein, 
mpleiqent of the polynucleotide of Claim 1, wherein 

t and the polynucleotide have the same number of 



(b) 



8. 



he nucleotide sequences of the complement and the polynucleotide have 
00% complementarity. 



An isolated nucleic acid molecule that: 

(a) comprisesW least 300 nucleotides and 

(b) remain hybridized with the isolated polynucleotide of Claim 5 under a 
wash condition of 0.1X SSC, 0.1% SDS, and 65°C. 

A cell comprising the polynucleotide of Claim 1 . 

The cell of Claim 9Awherein the cell is selected from the group consisting of a 
yeast cell, a bacterial cell and a mant cell. 

11. A transgenic plant comprising the polynucleotide of Claim 1 . 

12. A method for transforming a cell comprising introducing into a cell the 
polynucleotide of Claim 1 . 



9. 
10. 
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1$. A method for producing a transgenic plant comprising (a) transforming a plant 
cell withvthe polynucleotide of Claim 1, and (b) regenerating a plant from the transformed 
plant cellj 

14. \ A method for producing a polynucleotide fragment comprising: 
(a) selecting a nucleotide sequence comprised by the polynucleotide of 

Claim 1, and 

(ti£) synthesizing a polynucleotide fragment containing the nucleotide 
sequence. 

15. TheL method of Claim 14, wherein the fragment is produced in vivo. 

16. An isolated polypeptide selected from the group consisting of: 

(a) \a first polypeptide comprising at least 361 amino acids and having a 
Sequence identity of at least 75% based on the Clustal method compared to 
the amino acid sequence of SEQ ID NO:2, and 

(b) a second polypeptide comprising at least 114 amino acids and having a 
sequence identity of at least 75% based on the Clustal method compared to 
an Wino acid sequence selected from the group consisting of SEQ ID 

and 6. 

The polypeMde ^/ClaimVl6, wherein the sequence identity is at least 80%. 
The polypeptki^of Claim |_6, wherein the sequence identity is at least 90%. 
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17. 

18. _________ 

19. The polypeptide of Claim^T^wherein the polypeptide has a sequence selected 
from the group consisting of SE^fTD MOs:2, 4, and 6. 

20. The polypep(ideMf Claimfl 6, wherein the first polypeptide is a A 4 -16:0-ACP 
desaturase and the seco idpolypeptide is an acyl carrier protein. 

21. A chimeric gene comprising the polynucleotide of Claim 1 operably linked to at 
least one suitable regulatory sequence. 

22. A method for alterinjkthe level of A 4 -16:0-ACP desaturase or acyl carrier protein 
expression in a host cell, the method comprising: 

(a) Transforming a hqst cell with the chimeric gene of Claim 21 ; and 

(b) Growing the transformed cell in step (a) under conditions suitable for the 
expression of the chfeneric gene. 

23 . Seeds obtained from the plajnt of Claim 11. 

24. Oil obtained from the seeds ©f Claim 23. 

25. A method for producing petroselinic acid in a plant, the method comprising: 
(a) transforming a plant with a chimeric gene comprising the isolated nucleic 

acid fragment of Claim l\ or a functionally equivalent subfragment thereof 
or a complement thereof ©perably linked to suitable regulatory sequences; 
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growing the transformed plant under conditions suitable for the expression 
of the chimeric gene; and 
(c) \ selecting those transformed plants producing petroselinic acid. 
26. A method for producing seed oil containing fatty acids having petroselinic acid 
in the seeds of plants which comprises: 

(a) tra^sfon^jg a plant with a chimeric gene comprising the isolated nucleic 
it of Claim 1 or a functionally equivalent subfragment thereof 
aent thereof operably linked to suitable regulatory sequences; 
tile mature plant from the transformed plant cell of step (a); 
)geny seeds from the fertile plants of step (b) for altered levels 
^fatty acids; and 

le progeny seed of step (c) to obtain seed oil containing 



petroselinic acid. 
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